Angina of effort was first described by Heberden in 1768 under the title of " Angina, Pectoris." The typical form is a very common syndrome, the diagnosis of which is obvious 'to the observer with previous experience of the complaint. There are many atypical forms which require much closer consideration to distinguish them from other conditions characterized by chest pain.
Chest pain is the cardinal feature in angina of effort; the pain is induced by exertion, for example, by walking, and is quickly relieved if the patient stands still. Careful consideration must be given to a detailed history with special reference to the pain. It is on the history and the response to treatment that the diagnosis rests rather than on the investigations.
The pain is classically severe, but may be any grade from an ache to an agonizing pain. It is often described as a sense of constriction around the lower or middle chest, " like an iron band " or " like being gripped in a vice." The pain is usually substernal in origin, or a little higher up, and typically radiates to the left arm, running down the inner side, sometimes as far as the ulnar border of the hand and the ring and little fingers. However, it may radiate to the right arm or to the back, when it is usually th. right subscapular region which is affected. It radiates sometimes to the angle of the jaw, and rarely to the abdomen. In a few cases it remains fixed in the substernal region without radiating at all.
The pain lasts from a few seconds to thirty minutes, but rarely more than a few minutes unless the movement producing it is continued. It lasts longest when the attacks are produced at rest, which occurs in the later stages of the disease. As soon as the walking or other movement is stopped the pain begins to pass off, only to be brought on again if the same action is carried out. The patient may notice his pain coming on at approximately the same part of a hill which he climbs each day, or he mav notice that the same movement always causes it. The pain may be brought on by excitement, anger, or other severe emotion, but these are never the only factors.
A heavy meal may bring on the pain, especially when followed by exercise. Some patients notice exposure to cold brings on an attack, and heavy smoking has been suggested as a cause. None of these, however, are found alone without muscular effort as an accompanying factor, and if there is no pain on effort, the diagnosis should be reconsidered.
The pain usually stops the patient as he walks or carries out some energetic movement.
He stands, pale and anxious, but without shortness of breath, and slowly his pain passes off. There are few accompanying symptoms, and often no accompanying signs. The heart is unaffected clinically, and the pulse rate and blood pressure little altered.
Angina of effort is much commoner in males, especially in those over forty, but can occur at almost any age. When it occurs in young people it may be due to rheumatic heart disease with aortic regurgitation. This causes a poor blood supply to the coronaries and hence angina. This has been the view in the past, but recently American observers have described many cases in young soldiers who are overweight and subjected to heavy strain.
Angina is much commoner in the professional classes and in brain workers leading a sedentary life. The white race is more prone than the coloured races, who rarely suffer from it. Dock shows an interesting anatomical possibility as a background for these aetiological influences. He states that the coronary arteries of males are thicker in their intima than in females, and that this thickening is markedly found in the more susceptible races who appear to live on a diet relatively rich in cholesterol. As angina is commonly associated with coronary disease and coronary insufficiency, it may well be that the diet of civilization is a strong predisposing factor and that the male, by reason of his coronary intima, is a more likely subject for it.
Angina is becoming an increasingly common disease, probably as the result of the stress and strain of modern existence, and in association with the increased prevalence of arterial disease and early arterial degeneration. It is invariably caused by coronary insufficiency, this in turn arising from atheroma, hypertension or other cardiovascular disease. The commonly accepted theory of the cause of the pain is that coronary insufficiency produces anoxaemia of the cardiac muscle, so giving cardiac pain, although the exact mechanism is in some doubt. The coronary arteries are nearly always abnormal in cases coming to post mortem.
Syphilis predisposes to angina through its action on the aorta and the aortic valve, causing an adverse effect on the blood flow to the coronaries. Anaemias, especially pernicious anaemia, cause anoxaemia sufficient to produce angina when ordinary work is being done. As soon as the anaemia is treated the anginal attacks disappear although the electrocardiographic changes, according to Hunter, may be permanent.
Thyrotoxicosis, by unusual demands on a toxic heart muscle, can produce typical pain, but the angina clears up if the thyrotoxicosis is treated. Other infections involving fever and toxaemia increase the heart's work while undermining its efficiency, and may produce angina in a susceptible person. Other conditions which play a part are obesity, diabetes, gout, myxoedema, vitamin B deficiency, and possibly heavy smoking. Another cause of angina is hypoglycaemia in susceptible subjects with labile blood sugar levels and sensitivity to changes. In these people, starvation followed by exercise, not only produced faintness, but also an angina indistinguishable from ordinary angina of effort.
The degree of disease underlying the symptom angina of effort may be very variable, some patients having a much greater sensitivity to pain than others. Thus one will experience frequent severe pain and limit his activities early in the course of the disease, while a less sensitive subject will persist with his muscular efforts as he experiences little or no pain.
The course of the disease is variable, but the attacks tend to get more frequent and come on with less and less effort as time goes on. The patient may die in his first attack of pain or live for thirty or forty years after it. Commonly up to ten years will be the expectancy of life, depending largely on how the patient orders his life.
The course of the disease cannot be estimated by the degree or frequency of the pain unless the symptoms ate progressive, as the patient suffering the minimum of pain, and having a short history, may have the maximum underlying disease, and may drop dead in an early mild attack. The prognosis is, therefore, a difficult one, and the wise physician is guarded in his outlook, being guided by the signs of underlying disease if present, and the progress of the patient, and his ability to live a restricted life with advice and treatment. The prognosis is better in the nervous or sensitive patient, as he will be more likely to live within the capabilities of his heart, and will stop muscular efforts before over-exexting himself. There is always the possibility of some complication such as coronary thrombosis occurring, but on the other hand, there is also the possibility that anastomotic vessels will bring collateral circulation into being, and so increase the coronary flow and cause the angina to disappear or lessen. Death of an area of heart muscle may cause the pain to cease-this occurs as the result of a coronary thrombosis.
The prognosis is also determined by the In all theste latter, there is a cardiac neurosis, a fixation of ideas on the heart and its functiors, and a pain experienced, irregularly, on varying degrees of effort, and on occasions without exercise. The pain is almost invariably fixed and localized to the apical area where the patient imagines her heart to be. It is relieved equally by drugs other than nitrites, and is open in some degree to improvement or otherwise by suggestion. It is usually accompanied by many other symptoms, chiefly palpitations, dyspnoea, faintness, and a feeling of ill-health. These conditions have no physical signs other than a fast pulse rate and a poor general physique. There is a good response to sedatives, rather than to nitrites.
Angina of effort is to be distinguished from chest pain due to congestive heart failure or other cardiac disease. These latter pains are all relatively fixed and more constant and longer in duration, and respond to different treatment. The pain of coronary thrombosis is relatively easy to distinguish as it is more severe and prolonged, and more fixed to one site, and is usually accompanied by lowered blood pressure and some symptoms of shock and collapse. It may also radiate through to the back or upwards to the jaws in coronary thrombosis, but it nearly always begins at rest or after a heavy meal. It does not respond well to nitrites. Pain due to ectopic tachycardia has already been mentioned as a cause of similar pain, although again the response is to different treatment. In a series of 77 cases of angina of effort described by Harrison, none had sharply localized pain, but on the other hand, only 50 per cent. of them originated in the substernal region.
Other A holiday away from all the usual energetic occupations may well be beneficial in the early stages of the condition, and a complete physical and mental relaxation may benefit the underlying condition by enabling the heart to become adjusted to its altered arterial supply.
Any underlying or associated disease capable of treatment such as anaemia or thyrotoxicosis should be treated energetically, and this may in turn benefit the angina enormously.
After consideration of general measures, drugs for the attack, and drugs for prevention of the attack, need to be considered. Little advance has been made in this treatment except in a negative direction, as one drug after another has been tried and found of little use. Stokes states 'Glyceryl trinitrite has had no equal in the relief and prevention of the anginal attack,' and with this statement few observers would quarrel. The nitrites have an established place by themselves in the treatment of angina. Evans and Hoyle compared the effects of a wide range of dtugs in the prevention of attacks, and in the reduction of the pain, and showed that none could be rt lied on when compared with controls or the use of placebos.
Several nitrites have been tried, ranging from the rapidly acting amyl nitrite to erythrol nitrate, but the intermediate glyceryl trinitrini has been found best for common use. Amyl nitrite (m, 1-3) in capsules works very quickly, but the effects pass off equally quickly. It is put up in small ampoules which are crushed and the contents sniffed. The result is vasodilatation which also affects the coronaries, but produces unpleasant banging in the head and other side effects. The ampoules are expensive when used frequently.
Glyceryl trinitrate is used in tablets of gr. i/ioo, gr. I/I20, or gr. 1/200. The tablets should not be allowed to get old and hard, and should be quickly absorbed from under the tongue. It has less severe side effects than amyl nitrite, is longer lasting, cheaper and easier to carry. A tablet can be taken before any effort which has to be carried out, and which has previously produced attacks of angina. One or two daily may be taken prophylactically or reserved for special efforts.-No bad effects seem to arise from using them habitually and in frequently repeated doses.
Erythrol nitrate (gr. -X) is a slower acting and longer lasting drug of the nitrite series, taken in tablet form by the mouth. It lasts several hours and takes about half-an-hour to act.
All other nitrites are of little use clinically, and in practice, glyceryl trinitrate is invariably the drug of choice. If it is not available in an emergency, a few ounces of whisky or brandy will soon ease the pain, but rest will usually do this equally well, and there is always the risk of chronic alcoholism if the drug is used and found to work. Inhalation of ether used to be used, but has been given up owing to its slow action and its side effects. Other sedative drugs are useless for the pain, but help to control the excitement or nervous element which may help to set off an attack. It is thus customary to take a small dose of phenobarbiton , for example gr. fs. b.d.
The next most useful drugs, a group of purine derivatives, act by dilating the coronary arteries over a period, and increasing the blood flow to the heart, and thus lessening the chance of anginal attacks. Not Surgery offers three modes of attack on the pioblem. First thyroidectomy has been tried in an effort to reduce the basal metabolic rate, and the blood requirements of the heatt muscle, and so allow the diseased coronaries to suffice for their work. It is a severe operation and apart from the initial risk and the questionable result on the heart, the myxoedema resulting may produce still further arterial disease.
Recently thiouracil has been given in an attempt to lower the basal metabolic rate, and so directly relieve the pain. As it has to be given over a long period, to a person with a normal basal metabolic rate, to produce a fall, the risks of toxic effects are greater, and therefore its use is only permissible in severe anginas in whom other measures have failed, or where there are contra-indications to other methods. If thiouracil is given, the dosage should be small, in the region of ioo/mgm. daily, and frequent blood counts should be undertaken to preclude leucopenia and agranulocytosis.
The second approach is to give a better blood supply to the heart by anastomosing other tissues, to bring in a collateral blood supply. Thus cardio-omentopexy aimed at bringing blood from the abdomen to the heart muscle, and Beck joined the subpectoral muscle to the heart with a similar idea. Neither of these operations have been widely practised and are big undertakings. Further evidence of their success will have to be produced before they can be advised.
The third surgical measure is to attempt to relieve pain, and possibly increase the coronary circulation, by cutting out the sympathetic nerve supply. This has been practised for 30 
